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DRAFT 



PRELIMINARY AMENDMENT 

MS 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

Along with the RCE application and in response to the final Action dated October 13, 
2006, please amend this application as follows: 



Amendments to the Claims are reflected in the listing of claims which begins on page 2 
of this paper. 



Remarks/Arguments begin on page 8 of this paper. 
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AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) A method to detect a nucleotide or nucleoside, comprising: 
separating a purine or pyrimidine base from a ribose or deoxyribose moiety of the 

nucleotide or nucleoside; 

depositing the separated purine base or pyrimidine base on a surface enhanced Raman 
spectroscopy (SERS) substrate; and 

synth es izing a doubl e s trand mol e cule comprioing th e separated purin e base or 
p yr i midine bas e and a single strand targ et molecule on the SERS substrat e; and 

detecting the separated purine or pyrimidine base using SERS. 

2. (Previously Presented) The method of claim 1, wherein the method detects a 
dcoxynucleotide triphosphate. 

3. (Previously Presented) The method of claim 2, wherein the method further comprises 
including the dcoxynucleotide triphosphate in a nucleic acid sequencing reaction mixture before 
separating the purine or pyrimidine base from the purine or pyrimidine moiety. 

4. (Previously Presented) The method of claim 1, wherein the purine or pyrimidine base 
is associated with a Raman label before it is detected by SERS. 

5. (Previously Presented) The method of claim 1, wherein the nucleotide or nucleoside 
comprises a purine base. 

6. (Previously Presented) The method of claim 5, wherein the base consists essentially 

of adenine. 

7. (Previously Presented) The method of claim 5, wherein the base consists essentially 

of guanine. 

8. (Previously Presented) The method of claim 1, wherein the surface enhanced Raman 
spectroscopy is surface enhanced coherent anti-Stokes Raman spectroscopy (SECARS). 

9. (Previously Presented) The method of claim 8, wherein the nucleotide or nucleoside 
comprises a pyrimidine base. 

10. (Previously Presented) The method of claim 9, wherein the nucleotide or nucleoside 
comprises thymine. 
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11. (Previously Presented) The method of claim 9, wherein the nucleotide or nucleoside 
comprises uracil. 

12. (Previously Presented) The method of claim 9, wherein the nucleotide or nucleoside 
comprises cytosine. 

13. (Currently Amended) The method of claim 1, wherein the separated purine or 
pvrimidine base single strand target molecule is deposited on silver nanoparticles. 

14. (Currently Amended) The method of claim 13, wherein the separated purine or 
pvrimidine base t arg e t mol e cule is contacted with an alkali-metal halide salt. 

1 5. (Previously Presented) The method of claim 14, wherein the alkali-metal halide salt 
is lithium chloride. 

16. (Currently Amended) A method to detect a single-stond target molecule comprising 
a purine base or a pyrimidine base, comprising: 

obtaining the s ingle str and target molecule; 

se parating a purine base or pvrimidine base fro m the target molecule: 
depositing the se parated purine base or pvrimidine base target molecu le on a surface 
enhanced Raman spectroscopy (SERS) substrate; 

syn th e sizing a doubl e s trand mol e cul e com prisin g a complimentary purine base or 

detecting Raman scattering from the separated pu rine base or pyrimidine base deub4e- 
strand molecule using surface enhanced coherent anli-Stokes Raman spectroscopy (SECARS) to 
detect a-seejaenee-ef the s ingl e s tra nd target molecule. 

1 7. (Currently Amended) The method of claim 16, wherein the s ingl e s trand target 
molecule is isolated from a biological sample. 

1 8. (Currently Amended) The method of claim 1 6, wherein the single s t rand target 
molecule is a nucleotide^,]] or_a nucleoside r or - a base . 

19. (Currently Amended) The method of claim 18, wherein the s ingl e strand target 
molecule comprises consists essentially of a pyrimidine base. 

20. (Currently Amended) The method of claim 19, wherein the target molecule 
comprises the base consi s ts essentially of thymine. 
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21. (Currently Amended) The method of claim 19. wherein the target molecule 
comprises thebasc co n sists e ss e nt i a tiy-ef uracil. 

22. (Currently Amended) The method of claim 19, wherein the tamet molecule 

23. (Currently Amended) The method of claim 16, wherein the single s trand target 
molecule is a nucleotide triphosphate. 

24. (Currently Amended) A method to detect identical nucleotides at consecutive 
positions in_a c omplimen tory-to-a-s ingle s tran d template nucleic acid molecule, comprising: 

contacting a known number of copies of the template the singl e strand template nucleic 
acid molecule with a reaction mixture comprising a primer, a polymerase, and a known initial 
concentration of a first nucleotide to form a post-reaction mixture, the primer or the template single 
strand nucleic acid being immobilized on a surface of the reaction chamber; 

strand t e mplat e nucleic acid; 

separating a purine or pyrimidine base from a ribose or deoxyribose moiety of the first 

nucleotide; 

depositing the purine or pyrimidine base po s t rea cti on mixture on a surface enhanced 

Raman spectroscopy (SERS) substrate; 

detecting a concentration of the fir s t nucleotid e- using SERS; and 
deter minin g-whether on e or more than one of the first nucleotide was added to the 

consecutive target positions, synth es ized to th e sin gl e stra nd t e mp l at e nucl e ic acid . 

25. (Previously Presented) The method of claim 24, wherein the known number of 
copies of the single strand template nucleic acid molecule is about the same as a known number of 
first nucleotide molecules in the reaction mixture. 

26. (Previously Presented) The method of claim 24, wherein the known number of 
copies of the single strand template nucleic acid molecule is about one half a known number of first 
nucleotide molecules in the reaction mixture. 
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27. (Currently Amended) The method of claim 24, further comprising adding additional 
first nucleotide to the reaction mixture after [[said]] detecting the concentration of the first 
nucleotide. 

28. (Canceled). 

29. (Currently Amended) The method of claim 24, wherein the det e cting the 
con ce ntration of the first n u cleotide u s ing SERS detection is surface enhanced coherent anti-Stokes 
Raman spectroscopy (SECARS). 

30. (Previously Presented) The method of claim 24, further comprising repeating said 
steps of claim 24 with a different nucleotide, 

3 1 . (Previously Presented) The method of claim 24, wherein the nucleotide is attached 
to a Raman label before it is detected by SERS. 

32. (Previously Presented) The method of claim 24, wherein an internal control is 
included in the reaction mixture and detected using SERS. 

33. (Previously Presented) The method of claim 32, wherein the SERS signal of the 
internal control and the nucleotide is compared to determine whether more than one nucleotide was 
added to the consecutive positions complimentary to the single strand template nucleic acid 
molecule. 

34. (Currently Amended) A method to determine a nucleotide occurrence at a target 
position of a sing le strand template nucleic acid molecule, comprising: 

contacting a detectable number of th e singl e strand template nucleic acids with a reaction 
mixture in a reaction chamber, the reaction mixture comprising a primer, a polymerase, and an 
initial concentration of a first nucleotide, the primer or the single strand template nucleic acid being 
immobilized on a surface of the reaction chamber; 

incubating the reaction mixture to allow binding of the primer to the s ingle strand 
template nucleic acid and formation of a post-reaction mixture; 



separating a purine or pyrimidine base from a ribose or deoxyribose moiety of the first 
nucleotide in the post-reaction mixture; 
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depositing the separated purine or pyrimidine base p os t re a c tion mixture, or a component 
thereof on a surface enhanced Raman spectroscopy (SERS) substrate; and 

detecting a Raman signal from the first nucleotide using SERS, wherein a decrease in the 
concentration intensity of the-Raman-sigrial of the first nucleotide in the post-reaction mixture 
identifies an extension reaction product, thereby identifying the nucleotide occurrence at the target 
position. 

35. (Previously Presented) The method of claim 34, further comprising repeating the 
steps of claim 34 with a different nucleotide until the nucleotide occurrence is identified. 

36. (Previously Presented) The method of claim 35, further comprising washing the 
SERS substrate. 

37. (Previously Presented) The method of claim 34, wherein the incubation time is 
about 1 second to 10 minutes. 

38. (Previously Presented) The method of claim 34, wherein the reaction chamber is 
less than 100 nm in at least one dimension. 

39. (Previously Presented) The method of claim 34, wherein a pre-reaction SERS 
analysis is performed on the first nucleotide before it contacts the single strand template nucleic acid 
molecule. 

40. (Canceled). 

4 1 . (Previously Presented) The method of claim 34, wherein the method is performed 
twice for the target position, using dATP and dGTP one at a time as the first nucleotide and a 
second nucleotide. 

42. (Previously Presented) The method of claim 41, wherein the complementary strand 
of the template nucleic acid molecule is immobilized in a second reaction chamber and the method 
is performed an additional two times, again using dATP and dGTP one at a time as the first 
nucleotide and the second nucleotide. 

43. (Previously Presented) The method of claim 34, wherein an internal control is 
included in the reaction mixture and detected using SERS. 
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44. (Previously Presented) The method of claim 43, wherein the SERS signal of the 
internal control and the nucleotide is compared to identify the nucleotide occurrence at the target 
position. 

45. (Canceled). 

46. (Canceled). 

47. (Previously Presented) The method of claim 24, wherein the detecting is by 
monitoring a differential concentration of a purine base or pyrimidine base before and after the 
synthesizing of the double-strand molecule. 

48. (Previously Presented) The method of claim 34, wherein the detecting is by 
monitoring a differential concentration of a purine base or pyrimidine base before and after the 
synthesizing of the double-strand molecule. 

49. (New) A method to detect a nucleotide, comprising: 

obtaining a nucleic acid sequencing reaction mixture comprising a nucleotide and a 
partially or totally single-stranded nucleic acid molecule; 

separating a purine or pyrimidine base from a ribose or deoxyribose moiety of the 

nucleotide; 

depositing the separated purine base or pyrimidine base on a surface enhanced Raman 
spectroscopy (SERS) substrate; and 

detecting the separated purine or pyrimidine base using SERS. 
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REMARKS 

Applicants thank the Examiner for allowing Applicants' representatives to hold an 
interview on January 10, 2007. 

Claims 1-15, 18-22, and 45 stand rejected under 35 USC 1 12 for lack of enablement. 
Claims 1, 13. 14. 16. 18-22 have been amended, and no longer involve the synthesis of a double- 
stranded nucleic acid with a separated base. Supports for these amendments are found in 
paragraphs 21-31 of the present application. Claim 45 has been canceled. Accordingly, Applicants 
respectfully request that this rejection involving claims 1-15, 18-22, and 45 be withdrawn. 

Claims 1-23, 45, and 46 stand rejected under 35 USC 1 12 for adding new matter 
involving the synthesis of a double-stranded molecule with a separated base. Claims 1,13, 14, 16, 
and 18-22 have been amended as mentioned above. Claims 1-23 no longer involve the synthesis of 
a double stranded nucleic acid with a separated base. Again, supports for these amendments can be 
found in paragraph 21-31 of the present application. These amendments do not add new matters. 
Claims 45 and 46 have been canceled. Accordingly, Applicants respectfully request that this 
rejection be withdrawn. 

Claims 16, 17 and 46 stand rejected under 35 USC 103(a) on Williams in view of Vo-Dinh 
and further in view of Liang. Claims 16 and 17 stand rejected under 35 USC 103(a) on Xue in view 
of Vo-Dinh and further in view of Liang. As amended, claim 16 involves a step of separating a 
purine base or pyrimidine base from a target molecule, causing an enhanced Raman signal. This 
step is not disclosed in Williams, Vo-Dinh, Liang, or Xue. 1 Claim 46 was canceled. Accordingly, 
Applicants respectfully request that this rejection be withdrawn. 

' Please note (hat the office action dated April 26, 2006 stated that Kneipp teaches: ( 1 ) separating a purine or 
pyrimidine base from a ribose or deoxyribose moiety of a nucleotide or nucleoside (paragraph 63 of Kneipp) and (2) 
depositing the separated base on a SERS substrate (paragraph 63 & 48 of Kneipp). Applicants would like to point out 
that Kneipp actually does not disclose separating a purine or pyrimidine base from a ribose or deoxyribose moiety or 
depositing the separated base on a SERS substrate. 

According to the specification, the separating step produces an enhanced Raman signal. Kneipp neither 
teaches this concept nor disclose separating a purine or pyrimidine base for SERS. Although Kneipp uses the word 
'•base." the word is really referring to a nucleotide, not to a purine or pyrimidine base. In paragraph 63 of Kneipp, 
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Claims 24-28, 30-37, 39-44, 47, and 48 stand rejected under 35 USC 103(a) on Melamede in 
view of Kneipp and further in view of Vo-Dinh. Claim 29 stands rejected under 35 USC 1 03(a) on 
Melamede in view of Kneipp and further in view of Vo-Dinh and further in view of Liang. Claim 
38 stands rejected under 35 USC 103(a) on Melamede in view of Kneipp and further in view of Vo- 
Dinh and further in view of Quake. Claims 24, 27, 29 and 34 have been amended, and claim 28 has 
been canceled. The amendments to claims 24, 27, 29, and 34 are supported by paragraphs 22, 25, 
26. and 38-49 of the present application. Claims 24 and 34 as amended includes a step of separating 
a purine base or pyrimdine base from its sugar moiety to obtain an enhanced Raman signal. This 
step is not disclosed in Meladede, Kneipp, Vo-Dinh, Liang, or Quake. Accordingly, claims 24-44, 
47, and 48 are in condition for allowance, and Applicants respectfully request the rejections 
involving these claims be withdrawn. 

Claims 16-44 stand provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting on copending Application No. 1 1/020,776 in view of either Willaims or Xue et al. 
Claims 24-44 stand provisionally rejected on the ground of nonstatory obviousness-type double 
patenting on copending Application No. 1 1/0202,776 in view of Melamede. Applicants 
acknowledge these rejections, but no further action is required at this time since these rejections are 
provisional. 

Finally, claim 49 is new. Claim 49 is supported by paragraphs 21-32 of this application. 

Each of the presently pending claims in this application is believed to be in immediate 
condition for allowance. Accordingly, the Examiner is respectfully requested to withdraw the 
outstanding rejection of the claims and to pass this application to issue. If it is determined that a 



Kneipp recommends ihe use of nucleases known in the an to achieve a fragmentation of DNA or RNA molecule. Jett 
referred to in Kneipp also recommends the use of exonucleases to cleave individual bases from a fragment of DNA or 
RNA. Nucleases are phosphodiesterases. Necleases do not cleave the bond between a purine or pyrimidine base and a 
ribose or deoxyribose moiety. The results of using endonucleases are nucleotides or blunt or zigzag-ended fragmented 
DNA or RNA molecules. The results of using exonucleases arc individual nucleotides, not a purine or pyrimidine base. 
Accordingly, the prior arguments made to overcome this rejection have been removed as it is not necessary. 
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telephone conference would expedite the prosecution of this application, the Examiner is invited to 
telephone the undersigned at the number given below. 



In the event the U.S. Patent and Trademark office determines that an extension and/or other 
relief is required, applicant petitions for any required relief including extensions of time and 
authorizes the Commissioner to charge the cost of such petitions and/or other fees due in connection 
with the filing of this document to Deposit Account No. 03-1952 referencing docket no. 
070702007100 . 

Dated: January 10, 2007 Respectfully submitted. 

By 

S Laura Chung 

Registration No.: 59,875 
MORRISON & FOERSTER LLP 
1650 Tysons Blvd. Suite 300 
McLean, Virginia 22102 
. (703) 760-7312 
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